soluble Spitz protein could be detected in the absence of Rhomboid. In the presence of Star and Rhomboid-1, Spitz is processed and secreted. Pulse-chase experiments and genetic data showed that Spitz is quickly degraded by a presumably endocytotic mechanism. Lee et al. [10] also used mammalian tissue culture cells: again, they found that efficient proteolytic cleavage of Spitz depended on the presence of both Star and Rhomboid within the same cell.
The assumption that proteolytic processing occurs within the cell implies that Star and Rhomboid are present at the appropriate sites. The subcellular localisation of Star and Rhomboid was assayed using tagged proteins and confocal analyses in COS cells and in Drosophila. When only Spitz was present, it was found to be localised in the ER (Figure 1 ). Star showed a broader distribution, being found in the ER, the Golgi complex and, in parts, the plasma membrane [10, 14] . Rhomboid-1 was confined to the Golgi Lee et al. [10] found that a chimeric TGF-α α protein containing the transmembrane domain of Spitz was translocated to the Golgi independently of Star, where it underwent Rhomboid-1-promoted cleavage. This again shows that proteolysis depends on the subcellular localisation of the target protein, and as expected [6] this requires the transmembrane domain of Spitz. In contrast, a TGF-α α:Spitz chimera containing both transmembrane and cytoplasmic domains of Spitz was held strictly in the ER and not cleaved, as expected given that Rhomboid is present only in the Golgi [10] . Star thus chaperones Spitz into the Golgi, either by blocking an ER retention signal or by actively promoting export of Spitz. As Rhomboid-1-promoted proteolysis of certain chimeras can occur in Star's absence, it does not appear to be a necessary cofactor, but it may be required for efficient secretion of Spitz. Earlier work [6] suggested that Star and Rhomboid-1 act at the cell surface during presentation of Spitz to the EGF receptor. This was inferred from a Spitz variant (Spi-∆ ∆15) which, in a Xenopus assay, did not show detectable cleavage but still allowed EGF receptor activation. Cleavage of this variant was, however, demonstrated in the more sensitive assay used by Lee at al. [10] , although Star dependent localisation of this variant to the Golgi was impaired.
What enzyme cleaves Spitz in the Golgi? A prime candidate for this was TNF-α α converting enzyme (TACE), a metalloprotease of the ADAM family that cleaves the mammalian Spitz homologue TGF-α α [16] . But experiments with potent specific inhibitors indicated that metalloproteases make no obvious contribution to normal Spitz cleavage. This was supported further by RNA inactivation (RNAi) experiments, which gave no indication that the Drosophila TACE homologue is involved in Spitz cleavage [10] . So the question remained whether Rhomboid-1, with or without Star, recruits an as yet uncharacterised protease, or whether it might be the long-sought intramembrane protease that cleaves the Spitz precursor. In the second study, Urban et al. [11] convincingly showed that Rhomboid is indeed a novel type of intramembrane serine protease.
As all the evidence suggested that Rhomboid is the responsible protease, Urban et al. [11] compared 75 Rhomboid sequences to identify potentially catalytic residues. They identified 18 invariant residues, of which seven were glycines. Assuming that, as glycine lacks a side chain, it would not be catalytic, Urban et al. [11] mutated the 11 non-glycine residues and tested the proteolytic properties of the resulting mutant proteins. They found six residues were absolutely required for catalytic activity, and identified a crucial sequence motif. This motif, located around residues G215-S217, is remarkably similar to a sequence found around the active site of serine proteases, indicating that Rhomboid may be a novel serine protease with its active site within its transmembrane domains (Figure 2) . To further validate this finding, Urban et al. [11] showed that Rhomboid acts catalytically during Spitz cleavage. As expected for an enzymatic activity, a 1000-fold reduction of Rhomboid levels did not affect efficient Spitz proteolysis. In contrast, reduction of the levels of Star or Spitz led to a concomitant decline in Spitz processing. This further suggests that Star acts in a non-catalytic fashion, chaperoning Spitz from the ER to the Golgi.
As suggested earlier [6] , Spitz is cleaved in its transmembrane domain [ 
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